Biochemical characterization and in vitro digestibility assay of Eupenicillium parvum (BCC17694) phytase expressed in Pichia pastoris.
A mature phytase cDNA, encoding 441 amino acids, from Eupenicillium parvum (BCC17694) was cloned into a Pichia pastoris expression vector, pPICZ alpha A, and was successfully expressed as active extracellular glycosylated protein. The recombinant phytase contained the active site RHGXRXP and HD sequence motifs, a large alpha/beta domain and a small alpha-domain that are typical of histidine acid phosphatase. Glycosylation was found to be important for enzyme activity which is most active at 50 degrees C and pH 5.5. The recombinant phytase displayed broad substrate specificity toward p-nitrophenyl phosphate, sodium-, calcium-, and potassium-phytate. The enzyme lost its activity after incubating at 50 degrees C for 5 min and is 50% inhibited by 5mM Cu(2+). However, the enzyme exhibits broad pH stability from 2.5 to 8.0 and is resistant to pepsin. In vitro digestibility test suggested that BCC17694 phytase is at least as effective as another recombinant phytase (r-A170) which is comparable to Natuphos, a commercial phytase, in releasing phosphate from corn-based animal feed, suggesting that BCC17694 phytase is suitable for use as phytase supplement in the animal diet.